Mechanism-based inactivation of COX-1 by red wine m-hydroquinones: a structure-activity relationship study.
Resveratrol (1) is a m-hydroquinone found in red wine, which has antiinflammatory, cardiovascular protective (antiplatelet), and cancer chemopreventive properties. It is a potent peroxidase-dependent mechanism-based inactivator of COX-1, a desired target for antiplatelet agents, and has no similar effect on COX-2. Much attention has focused on resveratrol (1) as being the sole agent responsible for the cardioprotective effects associated with red wine consumption (commonly known as the "French paradox"). In this study we show that other red wine constituents, namely, the catechins (2, 3) and epicatechins (4, 5), act as peroxidase mediated mechanism-based inactivators of COX-1 but not of COX-2. Structure-activity relationships identify these agents as being as effective as resveratrol with respect to their ability to specifically inactivate COX-1. We show that resorcinol (6) is the minimum structure necessary for mechanism-based inactivation of COX-1. These findings imply that resveratrol is not the sole agent responsible for the antiplatelet activity of red wine and suggest that all dietary m-hydroquinones should be examined for cardioprotective effects.